ABSTRACT: This investigation was conducted under open field conditions at the Experimental Farm of Hort. Res. Inst., ARC, Giza, Egypt during 2014 and 2015 seasons to find out the response of twoyears-old cycas plant (Cycas revoluta, Thunb.) grown in 20-cm diameter plastic pots filled with about 2.5 kg of a mixture of sand, clay and peatmoss (1:1:1, v:v:v) to natural activator viz. BioHorm at 1 and 3 ml/l and commercial humic acid liquid fertilizer (high K humic acid) at the rate of 5 ml/l (as a foliar spray 6 times with one month interval) and their interactions.
INTRODUCTION
Cycas revoluta, Thunb.
(Fam. Cycadaceae), Sage palm is a graceful palmlike tree or shrub, becoming 6-10 feet high, with the trunk simple or branching. Leaves long and recurved (2-7 feet), pinnae numerous, subopposite curved downward, narrow, stiff, acute, terminating in a spinelike tip, dark shining green. This is the most common cycas in conservatories, Javanese origin, it is usually found in all of the better parks and gardens, it is suitable as a center about which to arrange other ornamental shrubs, this species are of slow growth. (Bailey, 1950) .
Several reports were suggested to restore the natural biological balance which is disturbed by the misuse of chemical fertilizers, besides improving growth and keeping quality of the plants. In this regard, El-Sayed (2012) on seashore paspalum reported that combining between humic acid at 20 ml/l and Oligo-X (an algae extract) at 1.5 ml/l level gave the tallest plants, best coverage, more number of plants/pot, heaviest fresh and dry weights as well as the highest content of pigments in the leaves and of total soluble sugars, indoles and phenols in the herb. In another study, El-Sayed et al. (2015) recommended to spray verdure of seashore paspalum turf with combination of SBG (3 ml/l) + Ascobien (9 g/l) + BioHorm (1 ml/l) during the growth stage to score the best growth performance and highest quality.
Humic acid and humates are being used widely now for enhancing growth and quality of most crops, as they provide soil microbs with energy, improve nutrients relation in the soil and increase the water holding capacity (Dorer and Peacock, 1997). Evans and Li (2003) revealed that humic acid at 2500 ppm increased lateral root number and length as well as roots dry weight of Cathranthus roseus, Pelargonium hortorum, Tagetes patula and Viola tricolor. El-Sherbeny et al. (2012) declared that the highest growth parameters or biomass represented by leaves and roots of turnip plant were obtained with NPK or humic acid, but it can be recommended to use humic acid as an organic fertilizer to produce organic products. Also, humic acid increased carbohydrates, minerals, total lipids and fatty acids contents, El-Fouly et al. (2014) on cordylin plant, found that spray the foliage of one-year-old transplants of Cordaline terminalis, every month with citreen and humic acid at 5 ml/l gave the best performance and highest quality. This work, however aims to study the role of natural activators and commercial humic acid liquid fertilizer (high K humic acid) and the interactions between them on improving growth and quality of cycas plants under our local climatic conditions. 2-A commercial humic acid liquid organic fertilizer (high K humic acid) was applied as foliar spray at the rate of 5 ml/l till the solution was run off.
MATERIALS AND METHODS
3-BioHorme at the rate of 1 ml/l (natural enzymatic activator that contains cytokinin, riboflavin, niacin, thiamin as well as citric, L. ascorbic and volvic acids + L-free amino acids (20%) + Mo (4%) + Co (0.005%).
4-BioHorme at the rate of 3 ml/l.
5-The previous treatments were combined to give the following 2 combinations:
a. Humic acid at 5 ml/l + BioHorm at 1 ml/l.
b. Humic acid at 5 ml/l + BioHorm at 3 ml/l.
The pots were arranged in a completely randomized design (Mead et al., 1993) , with 3 replicates for each treatment as each replicate contained 3 pots.
At the end of each season, data were recorded as follows: plant height (cm), number of leaves and leavlets/plant, stem diameter at the base (cm), number of roots, root length (cm), as well as leaves, stem and roots fresh and dry weights (g). In fresh leaf samples, photosynthetic pigments (chlorophyll a, b and carotenoids (mg/g f.w.) were determined according to the method described by Moran (1982) . However, in dry samples, the content of total carbohydrates (Herbert et al., 1971) , nitrogen using microKjeldahle method (Jackson, 1973) , phosphorus colorimetrically as recommended by Cottenie et al. (1982) and potassium using flame-photometer (Jackson, 1973) , all of them as percentage were measured. Total indoles and total phenols (mg/100 g f.w.) were measured according to the method of Saric et al. (1967 Saric et al. ( ), A.O.A.C. (1990 and William et al. (1965) .
Data were then tabulated and subjected to analysis of variance using SAS Institute program (1994), following Duncan's Multiple Range Test (Duncan, 1955) to detect the significancy among means of the various treatments.
RESULTS AND DISCUSSION
Effect of fertilization treatments on:
Vegetative growth parameters:
Data presented in Tables (3 and 4) cleared that all vegetative growth parameters were improved with all treatments applied in this study, expressed as plant height (cm), Number of leaves/plant, stem diameter, number of roots and root length (cm), as well as fresh and dry weight of leaves, stem and roots (g). However, the dominance in both seasons was for the interaction treatment between BioHorm 3 ml/l and humic acid at 5 ml/l, as such combination increased the means of all previous parameters to the highest values comparing with control and other individual treatments in the two seasons. Humic acid alone at 5 ml/l or combined with BioHorm at 3 ml/l improved all parameters. In this concern, humic acid at 5 ml/l + BioHorm at 3 ml gave the highest values of fresh and dry weights of leaves, stem and roots in the first and second seasons except for humic acid alone at 5 ml/l which resulted the highest significant value of stem dry weight in the first season only.
Improvement of vegetative and root growth due to treating with humic acid, it attributed to that improves nutrients relation in the media and increasing the water holding capacity (Dorer and Peacock, 1997) and also, BioHorm is a natural enzymatic activators supplying the plants with vitamins and amino acids which directly influence the physiological activities in plant growth and development (Datir et al., 2012) . Also, ElSayed et al. (2015) showed that adding the natural activators during the growth stage gave the best performance and highest quality of seashore paspalum turf.
Chemical composition:
Data averaged in Table ( 5) indicated that there was a significant effect of different treatments on pigments content (chlorophyll a, b and carotenoids) in the leaves (mg/g f.w.) as treated plants with humic acid at 5 ml/l individualy or in combination with BioHorm at 1 and 3 ml/l increased the leaf content of chlorophyll a, b and carotenoids (mg/g f.w.) over control means in the two seasons, with the dominance of humic acid at 5 ml/l + BioHorm at 3 ml/l.
With regard to total indoles content (mg/100 g f.w.), as it was significantly increased in response to the different treatments employed in this work with the humic acid alone at 5 ml/l individually or added to BioHorm at 3ml/l in the two seasons. The opposite was the right concerning the content of total phenols which was slightly decreased in the two seasons by the individual and combination between humic acid at 5 ml/l + 3 ml/l BioHorm.
As shown in Table ( 6) it is clear that the percentages of N, P and K and total carbohydrates in the leaves were markedly increased as a result to spraying with humic acid at 5 ml/l + BioHorm at 3 ml/l which registered the highest values at all. This may indicate the effect of both humic acid and the natural activator "BioHorm".
These results are supported by El-Sayed et al. (2015) on paspalum turf. Kenneth (1979) reported that the total of plant growth is used not a single hormonal type that of auxin, cytokinins, gibberllins and ethylene, and this further is subjected to modification by certain naturally occurring inhibitors namely phenols, flavonols and absicsic acid, which have been known to modify the activity of IAA-oxidase and might therefore be acting on growth and production by way of changes in endogenous auxin level. In addition, cytokinin has the ability to prevent the emanation of some positive inhibitory influences from the leaves under noninductive conditions (Audus, 1972) .
From the aforementioned results, it could be recommended to spray the 2 yearsold plants of
Cycas revoluta, Thunb. cultivated in 20-cm-diameter plastic pots filled with about 2.5 kg of sand:clay:peatmoss mixture (1:1:1, v:v:v) with humic acid at 5 ml/l + 3 ml/l BioHorm for obtaining healthy growth and high quality plants. A.O.A.C. (1990 
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